We have performed shell model calculations for neutron deficient even 102−108 Sn and odd 103−107 Sn isotopes in sdg 7/2 h 11/2 model space using two different interactions. The first set of interaction is due to Brown et al. and second is due to Hoska et al. The calculations have been performed using doubly magic 100 Sn as core and valence neutrons are distributed over the single particle orbits 1g 7/2 , 2d 5/2 , 2d 3/2 , 3s 1/2 and 1h 11/2 . In more recent experimental work for 101 Sn [Phys. Rev. Lett. 105 (2010) 162502], the g.s. is predicted as 5/2 + with excited 7/2 + at 172 keV. We have also performed another two set of calculations by taking difference in single particle energies of 2d 5/2 and 1g 7/2 orbitals by 172 keV. The present state-of-the-art shell model calculations predict fair agreement with the experimental data. These calculations serve as a test of nuclear shell model in the region far from stability for unstable Sn isotopes near the doubly magic 100 Sn core.
Introduction
The structure of neutron deficient nuclei far from β-stability is currently at the focus of nuclear structure due to development of the radioactive ion beam facilities, high efficiency gamma detector array and state-of-the-art shell model calculations using new effective interactions. Further, nuclei near the N≃Z, heaviest doubly magic core are more interesting because they exhibit many new structural phenomenon such as shell evolution 1 , change of collective properties 2 , band termination 3 and magnetic rotation 4 etc.
In recent years rich variety of experimental data is now available for neutron deficient Sn isotopes by various experimental studies. Faestermann + with excited 7/2 + at 172 keV 18 . We have also performed another two set of calculations by taking difference in single particle energies of 2d 5/2 and 1g 7/2 orbitals by 172 keV. These two modified results are reported as sn100pn(mod.) and snet(mod.). The calculation have been performed using code Nushell 21 without any truncation except in case of 108 Sn where we have put maximum two particles in 1h 11/2 orbital.
Results and Discussion

Excitation energies of even Sn isotopes
In Table 2 , we have tabulated all the calculated and experimentally known levels for 102 Sn and corresponding levels are also shown in Fig. 1 in Table 3 and are also plotted in Fig. 2 . Both the interactions predict very well the ordering of levels. In order to interpret the experimental results of 104 Sn, Górska et al. 7 have also done similar calculations using snet interaction. Along with result of same interaction, we are also reporting results from sn100pn interaction for sys- tematic study of this nucleus. The first excited 2 + state is overestimated by 234, 337 keV from sn100pn and snet interaction from the experimental value, which is reduced by 207 and 303 keV, respectively when single particle energies are adjusted in these interactions. The first 4
+ is predicted at 2111 and 2098 keV by sn100pn and snet interaction while corresponding experimental value is 1943 keV. The first 6 + is predicted by both interactions within 70 keV difference from experimental observed data. The spacing between 4 + and 6 + gets compressed from snet interaction which remains almost unchanged with modified single particle energies too. The high-spin states 8 + and 10 + are calculated at 3623 and 3995 keV for sn100pn interaction whereas, from sn100pn (mod.) these states lie at 3562 and 3912 keV, which are closer to experimental data. With snet interaction, these states lie at 3505 and 3826 keV. The snet(mod.) interaction predicts 8 + and 10 + at 3702, 3878, keV respectively. For 106 Sn, the calculated and experimental states are listed in Table 4 and corresponding energy spectra are shown in Fig. 3 . More recently shell model calculation has been done by Dikmen 15 for 106 Sn using CD Bonn potential. The calculation reported in this paper using two different types of interactions have some what over estimated the experimentally observed ones, while our calculation using sn100pn and snet interactions are more close to the experimentally observed data. The position of 2 + level at 1.413 MeV from sn100pn interaction agrees with experimentally observed one at 1. tion. However, changing the single particle energies in both the interaction does not show significant improvement in the energy spectrum for these levels. 2111, 2365, 3561 and 4256 keV. It has been observed that experimental levels are in much better agreement from sn100pn as well as snet interactions as compared to the previous work done by Dikmen 15 . In general, the calculations performed with new single particle energies 18 , significantly improve the predictive power of calculations as compared to the calculations performed with previously taken single particle energies.
Excitation energies of odd Sn isotopes
The calculated energy spectra for odd 103−107 Sn isotopes are shown in Figs.5-6. In the present calculations the energy spectra are plotted up to 2.5 MeV excitation energy whereas previous calculations were reported up to 2 MeV. Here, we have extended the calculations with better agreement from experimental data for odd A Sn isotopes. Some characteristic features have been reported ahead.
In Table 6 , we have listed all experimentally 6 known and calculated low-lying states for 103 Sn. Experimentally, only three excited states 7/2 + , 11/2 + and 13/2 + are known above the ground state 5/2 + . From Fig. 5 we can see that in both sets of calculations, the splitting of two low-lying states 5/2 + and 7/2 + , which are essentially single particle in nature, is under estimated by ∼140 and ∼90 keV from sn100pn and snet interactions whereas, from recently observed single particle energies 18 , this improves with the difference of ∼ 60 keV and ∼ 85 keV, respectively from both interactions. Above 7/2 + , experimentally their is large pronounced gap of about 1.3 MeV from the first 11/2 + state. This is well reproduced by both the interactions. Our calculations predict many more levels as compared to the levels observed experimentally. Fig. 6 , compares the experimental 4 and theoretical low lying states of 105 Sn and corresponding excitation energies are tabulated in Table 7 . Experimentally, the first accuracy. In comparison to the previous work by Schubert et al. 14 , our calculations predict much better spectra.
In Table 8 , we have listed experimental and theoretical low lying states of 107 Sn and corresponding levels are drawn in Fig. 7 . We have extended the calculations performed by Dikmen 15 model calculation for low lying levels using CD Bonn potential and Nijmenjal1 interactions. In our calculations, using sn100pn interaction we have better agreement for low-lying states, whereas for levels above 11/2 + , ordering is well reproduced but values are slightly over predicted. However, calculations performed using snet interaction are able to explain low-lying states as well as higher-lying levels with better accuracy. Hence it is required to retune the TBME or readjust the single particle energies in sn100pn interaction.
Electromagnetic transition strengths
The reduced transition probabilities B(E2; 0 + g.s → 2 + 1 ), obtained from calculation with the experimental value 9,10 are shown in Table 9 . The neutron effective charge used in the present calculation is 1.0e, same as used in Refs. 9,10 . The results obtained from both the interactions have almost similar pattern and increase in B(E2) values have been observed with increasing neutron number, which is a signature for enhancement in collectivity.
Conclusion
The shell model calculations for Sn isotopes with A =102-108, have been performed in sdg 7/2 h 11/2 valence space with two different types of interactions. Theoretical calculations show better agreement for even Sn isotopes with experimental data as compared to odd Sn isotopes. In general, the present calculations are in better agreement with experimental data with sn100pn interactions as compared to the snet interaction. However, the results of sn100pn interaction with modified single particle energies improves the calculations significantly. It is observed that overall 
